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1 . A method 
that involves side wall d 
pulsing at 
flow rate to said 
etching a 



to control etch profile while etching a microelectronics substrate 
position, comprising: 

least one etching gas, wherein said pulsing imparts a time varying 
las for a plurality of periods of said time varying flow rate; and 
substrate with said at least one gas during said pulsing. 



2. The metHod 
cycle range selected frojn 
from 
from abo 
from 



about 



about 



as defined in Claim 1, wherein said pulsing is applied at a duty 
the group crfl^sisting of: 
20% to abolity)% duty cycle; 
It 30% to abolt 7^% duty cycle; and 
40% to about 60% duty cycle. 



3. The meth )d as defined in Claim 1, wherein said at least one gas comprises 
at least one gas selectel from the group consisting of CHF3, CH2F2, a halogenated 
hydrocarbon, a hydrofluoibcarbon, CO, CO2, O2, Ar, a fluorocarbon, CF4, C4F8, C^F^, BCI3, 



CI2. 



4. The method ks defined in Claim 1 , wherein said pulsing is controlled with at 
least one piezoelectric valve\ 
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A method to control etch profile while etching a microelectronics substrate, 



€ method comprising: \ 



providing ah etch chamber and a microelectronics substrate disposed therein; 
pulsing intojsaid etch chamber at least one gas suitable for forming a deposit 



on at least a portion 
a time varying flo\^ 
flow rate; and 

etching said 



of said microelectronics substrate, wherein said pulsing imparts 
rate to said gas for a plurality of periods of said time varying 

Jnicroelelectronics substrate with said at least one gas. 




I 

6. The metftod as defined in Claim 5, wherein said etch chamber is associated 
ith a high density etch tobl. 

7. The met]k)d as defined in Claim 5, wherein said substrate is selected from the 
'^group consisting of an oxide film, a resist, a multi-layer resist, a metal, a metal alloy, an 

aluminum alloy, a refractor)^ metal, tungsten, an electrical conductor, polysilicon, and at least 
one polysilicide. 




8. The method as defined in Claim 5, wherein said pulsing is applied so that said 
at least one gas reachea steady state concentration within said etch chamber in at least one 
of said plurality of perioc 

9. The method as defined in Claim 5, wherein said pulsing is applied so that said 
at least one gas does noj reajth steady state concentration within said etch chamber in said 
plurality of periods) 
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^'^itJ) 1 0. The method as dbfined in Claim 5, wherein said pulsing is applied at a duty 
cycle range selected from the grbup consisting of: 

from about 20% m about 80% duty cycle; 

from about 30% to about 70% duty cycle; and 

from about 40% ta about 60% duty cycle. 



1 1 . The method as defihed 
a gas selected from the group conjsisting 
hydrofluorocarbon, CO, CO2, O2, 



in Claim 5, wherein said at least one gas comprises 
isting of CHF3, CH2F2, a halogenated hydrocarbon, a 
, a fluorocarbon, CF4, C^¥^, CjFg, BCI3, CI2. 



Ar 



12. The method as defined in Claim 5, further comprising flowing a second gas 
comprising at least one of the gases nitrogen, oxygen and an inert gas into said etch chamber. 

13. The method as defined in Claim 5, wherein said time varying flow rate 
varying within a range selected frqm the group consisting of: 

between a high flo\y rate value of about 30 seem to a low flow rate value of 
about 1 5 seem; 

between a high flojk^ rate value of about 27 seem to a low flow rate value of 
about 1 8 seem; 

between a high flcjw rate value of about 25 seem to a low flow rate value of 
about 20 seem; 

between a low flo|w rate value of about 20 seem to a high flow rate value of 
about 30 seem; and 

between a low flc^w rate value of about 1 5 seem to a high flow rate value of 
about 20 seem. 
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14. The method as defin 
rate values has about the same time 



d in Claim 13, wherein each of the high and low flow 
duration. 



15. The method as defmeji in Claim 5, wherein said pulsing is controlled with at 
least one piezoelectric valve. 

1 6. The method as defmel in Claim 5, wherein said etching is a process selected 
from the group consisting of: 

an anisotropic self-alfcned contact etch; and 
an anisotropic high aspect ratio contact etch, wherein the aspect ratio is at 
least 4 to 1. 

1 7 . The method as defmeii in Claim 5 , further comprising, prior to providing said 
etch chamber, patterning a layered substrate with a photoresist mask to form said 
microelectronics substrate. 

1 8. The method as defm ^d in Claim 1 7, wherein said layered substrate comprises 
an oxide layer and a nitride layer disposed on a silicon layer. 



1 9. The method as defi led in Claim 1 8, wherein said etching halts on said silicon 



layer. 



20. The method as denned in Claim 5, further comprising flowing an etchant gas 
into said etch chamber. 
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2 1 . The method as defined 
the group consisting of a polymer f 



in Claim 20, wherein said etchant gas is selected from 
)rming gas, an etching gas, and a fluorocarbon. 



22. The method as defined in Claim 17, wherein said layered substrate comprises 
at least an oxide layer; the method /further comprising flowing an etchant gas into said etch 
chamber, wherein said etchant gad selectively removes at least a portion of said oxide layer. 

The nkthod as defined in Claim 5, wherein: 
said etching gas is a protective layer forming gas; 
said microelectronics substrate has at least an oxide layer; and 
said polwner forming gas selectively removes at least a portion of said oxide 
layer and a vertical profile in said oxide layer. 



4. The method as defined in Claim 23, wherein said oxide layer comprises 





BPSG. 



25. The A^^thod as defined in Claim 5, wherein said microelectronics structure 
includes a nitride layer; 

26. The mettiod as defined in Claim 25, wherein said nitride layer is at least one 
a silicon nitride layer Vnd a silicon oxynitride layer. 
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27. A method of etching oxide using a polymer, the method comprising: 

disposing a patterned semiconductor substrate in a high density plasma etcher, 
said substrate ccmiprising a silicon layer with a gate stack structure disposed thereon, 
said gate stack structure being encapsulated by silicon nitride, and layered with an 
oxide; 

selectivel}\ removing portions of said oxide by pulsing a fluorocarbon gas, 
wherein: 

said pulsing imparts a time varying flow rate to said 
fluorocarbon^jgas for a plurality of periods of said time varying flow rate; and 

said fluorocarbon gas forms a protective layer; 
removing said bolymer. 



28. The method as defined in Claim 27, wherein said protective layer is removed 
with a hydrofluorocarbon gas. 

29. The method as defmfed in Claim 28, wherein said hydrofluorocarbon gas is 
pulsed into said high density etcher, wherein pulsing said hydrofluorocarbon gas imparts a 
time varying flow rate to said hydrofluorocarbon gas for a plurality of periods of said time 
varying flow rate. 



The method as defined in Claim 29, wherein said hydrofluorocarbon gas is 
fsed into said high aensity etcher with at least one piezoelectric valve. 
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31. A etching method comprising: 
\^ / forming a phUoresist pattern on a microelectronics substrate that includes 
both an oxide layer an\i a nitride layer disposed on a silicon layer; 

providing an e^ch chamber and said microelectronics substrate disposed 

therein; 

pulsing into said^^tch chamber at least one gas suitable for forming a deposit 
on at least a portion of s^id microelectronics substrate, wherein: 

sailfl deposit is selected from the group consisting of an oxide 
film, a resist, a muki-layer resist, a metal, a metal alloy, an aluminum alloy, 
a refractory metal, tungsten, an electrical conductor, polysilicon, and at least 
one polysilicide; \ 

said aileast one gas comprises a gas selected from the group 
consisting of CHF3, ckF2, a halogenated hydrocarbon, a hydrofluorocarbon, 
CO, O2, Ar, a flu6rocarbon, CF4, C4Fg, C5F8, BCI3, CI2; 

said pulsing imparts a time varying flow rate to said gas for a 
plurality of periods of said time varying flow rate; 

said pulsing is applied at a duty cycle range selected from the 

... ^ 
group consistmg of: ^ 

from Vbout 20% to about 80% duty cycle; 

from about 30% to about 70% duty cycle; and 

from abbut 40% to about 60%> duty cycle; 

said time varying^flow rate varies within a range selected firom 

the group consisting of: 

between a high flow rate value of about 30 seem to a 

low flow rate value of about 1 5 seem; 
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between a high flow rate value of about 27 seem to a 

loW flow rate value of about 18 seem; 

between a high flow rate value of about 25 seem to a 

low flow rate value of about 20 seem; 

I between a high flow rate value of about 20 seem to a 
I 

lo\^ flow rate value of about 30 seem; and 
I 

between a high flow rate value of about 1 5 seem to a 
lov^ flow rate value of about 20 seem; 
etching said mieroclelectronics substrate with said at least one gas during said 
pulsing, wherein: 

said etching hahs on said silicon layer; 
said etchant gas is selected from the group consisting of a 
polymer forming gis, a polymer etching gas, and a fluorocarbon; 

said ^tchant gas selectively removes at least a portion of said 

oxide layer. 

32. The method as defined in Claim 31, wherein said pulsing is applied so that 
said at least one gas reaches steady st^e concentration within said etch chamber in at least 
one of said plurality of periods. 

33 . The method as defined ii^Claim 3 1 , wherein said pulsing is applied so that 
said at least one gas does not reach steadV state concentration within said etch chamber in 
said plurality of periods. 



24 



25 



26 
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^^A \ 34. The Aethod as defined in Claim 3 1 , further comprising flowing a second gas 
comprising at least oney)f the gases nitrogen, oxygen and an inert gas into said etch chamber. 
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35. An etcmng method comprising: 

exposing^ substrate to a plurality of gases, wherein at least one of said gases 
is pulsed and said pulsini imparts a time varying flow rate to said at least one gas for a 
plurality of periods of said\time varying flow rate; and wherein 

at least one of said gases comprises an etchant gas; and 
at least one of said gases comprises a gas for depositing a 

protective laye 



The mef 



Mod as 



defined in Claim 35, wherein 

at least one of said gases comprises a gas that modifies the 



deposition of said protective layer; and 

\ at least one of said gases comprises an etch modifying gas. 

36. "^e method as defined in Claim 35, wherein said etchant gas comprises one 
^as selected fromVhe group consisting of a hydrofluorocarbon and a fluorocarbon. 

i^^L^ 37. The ir^ethod as defined in Claim 35, wherein said gas for depositing a 




yf^-otective layer comprises one gas for depositing a polymer. 



38. The method as defined in Claim 36, wherein said gas that modifies the 
deposition of a protective layer is selected from the group consisting of CO, CO2, and O2. 

39. The method as defined in Claim 36, wherein said etch modifying gas is 
selected from the group consisting of BCI3 and CI2. 
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